Electrophysiological properties and synaptic function of mesenchymal stem cells during neurogenic differentiation - a mini-review.
Mesenchymal stem cells (MSCs) have gained considerable interest due to their potential use in cell therapies and tissue engineering. They have been reported to differentiate into various anchorage-dependent cell types, including bone, cartilage, and tendon. Our focus is on the differentiation of MSCs into neuron-like cells through the use of soluble chemical stimuli or specific growth factor supplements. The resulting cells appear to adopt neural phenotypes and express some typical neuronal markers, however, their electrophysiological properties and synaptic function remains unclear. This mini-review illustrates how particular characteristics, electrophysiological properties, and synaptic functions of MSCs change during their neuronal differentiation. In particular we focus on changes in ion currents, ion channels, synaptic communication, and neurotransmitter release. We also highlight conflicting results, caused by inconsistencies in the experimental conditions used and in the methodologies adopted. We conclude that there is insufficient data and that further, carefully controlled investigations are required in order to ascertain whether MSC-derived neuron-like cells can exhibit the necessary neuronal functions to become clinically relevant for use in neural repairs.